No dependence of electroreflectance line shapes upon polarization direction or crystal orientation is found for any core-level electroreflectance structure from the Ga 3dv core levels to the conduction bands in GaP. Matrix-element effects that are responsible for anisotropy in sp3 valence-conduction-band electroreflectance spectra appear to be too weak to be detected in core-level spectra. The result may be general. The field-induced modulation line shape, Δε1, for the Ga 3dv32,52−Xc6 critical points is obtained from the dependence of the spectra and the generalized Seraphin coefficients upon angle of incidence. The line shape is further analyzed to obtain the Δε1 spectrum for Ga 3dv52−Xc6 alone. This procedure yields a spin-orbit splitting Δ3d=0.43±0.02 eV. A weighting of 0.65 ± 0.05 is also obtained for the j=32band relative to the j=52 band. This is in good agreement with the 4:6 ratio expected on d-band occupancy, showing that the matrix elements are also independent of j. The line shape of Δε1 is in good agreement with that predicted by the lifetime-broadened, Coulomb-enhanced Franz-Keldysh theory given by Blossey. The line shape shows a broadening of 160 meV for this transition, and a momentum matrix element about 1/3 as large as that characteristic of sp3 valenceconduction-band transitions. 
No dependence of electroreflectance line shapes upon polarization direction or crystal orientation is found for any core-level electroreflectance structure from the Ga 3d" core levels to the conduction bands in GaP.
Matrix-element sects that are responsible for anisotropy in sp' valence-conduction-band electroreflectance spectra appear to be too weak to be detected in core-level spectra. The result may be general. Blossey' showed that this mechanism is also responsible for core-level EH spectra. A broadening of I' -= 160 meV was found for this transition. This value was obtained explicitly for a 110-K spectrum, but it is essentially independent of temperature. A calculation of the expected magnitude of~E, showed that the matrix element for Ga 3d-core-conduction-band transitions is only about -, ' of the value, 2mB'/a"characteristic of sp'-va- The results for /= 60' are shown in Fig. 1 for 20-22 eV and in Fig. 2 for 22-25 Fig. 4 was calculated for C = 0.67 and E= 0.435 eV.
The value of C obtained agrees well with the theoretical value 3 "which would result from occupancy considerations alone. Qccupancy would be the determining factor if the momentum matrix elements of the 3d" -X', transitions were independent of j. This is consistent with our observation of no crystal orientation or polarization dependence of core-level transitions on these materials, '~x where q is the static dielectric constant, P~i s the momentum matrix element between the Ga 3d" and X', wave functions, E is the threshold energy, g" is the exciton radius, and P'(0) is the density-ofstates function which approaches the value 2m as
